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Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W.
Room 222
Washington, D.C. 20554

Re: Ex Parte Submission of MFS Communications, Inc. and Texas
Instruments Co oration in PR Docket No. 93-61

Dear Mr. Caton:

On behalf of MFS Network Technologies, Inc. ("MFS") and Texas Instruments
Corporation ("TI") (collectively "MFS/TI"), and pursuant to Sections 1.206 of the Commission's
Rules, 47 C.F.R. § 1.206 (1992), we submit this ex parte filing to provide additional
information describing the TIRIS~ automatic vehicle identification system ("AVI") to be used
by MFS and TI in numerous highway and transportation projects in California and in other
states. Most recently, it was announced that the California Department of Transportation
awarded the $30 million contract to MFS to install a TIRIS~-based toll collection system on nine
California bridges and implement an electronic toll collection system.

Specifically, MFS/TI submit at Attachment I a brief description of its TIRIS~-based

reader/tag system including general specifications, a sketch of the toll structure and the outside
case and PC board. At Attachment II, MFS/TI submits a recent trade press article describing
the recent CALTRANS decision to implement the MFS/TI toll system on nine California
bridges.

MFS/TI submit this information in support of its view that the Commission should adopt
an allocation scheme for the 902-928 MHz band that would accommodate multiple innovative
automatic vehicle monitoring ("AVM") and AVI technologies and providers. In particular, in
its earlier filings in this proceeding, MFS/TI proposed that the Commission permit wide area
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pulse ranging systems to operate in a single 8 MHz band (902-910 MHz) and other AVI systems
on a shared basis in the remaining contiguous 18 MHz band. As stated in earlier pleadings, the
MFS/TI proposal strikes an equitable balance among the existing technologies competing to use
scarce spectrum, encourages future innovation, and benefits consumers by fostering competition
in providers and services.

Please direct any questions regarding the attached materials to the undersigned.

Very truly yours,

(}-f2AA,4..tJ&;-
Catherine Wang (J. ~
Counsel for MFS Network Technologies, Inc.

and Texas Instruments Corporation

Attachments

cc: Kevin Moersch
Howard Sierer
Steve Reynolds
Mark DeSantis
Andrew Lipman

122645.1



ATTACHMENT A

Chapter 1. Introduction.

1-1. 8cop••

'!be objective of thiI document is to provide. complete dtlCription ofthe TlRIS Autommc

Vehicle Identification (AVI) Systmn. Chapterl2IDd 3 contain phyaica11Dd ftmctional

dllCl'iptioDi of the major compoDlmti ofthe TIRIS AVI Iyatem. Chapter 4 detaill installation
mqu!rementl ofthe 1yItem, and Cbapter 5 autlineIlYltem maiDteDIIlce req\1iremems.

1-2. General.

'The TIIUS AVI IyItaD is currently UDder developmezrt. by Texas IDstnuDentI for the Califomia

Depw1mentofT~tatlOD (CALTRAN). The IY*mis detiped to automate the collection
oftolJl for t:I'IDIpOrtation aacncies.

1-3. F••au.....

The I)'Item ccmists oftbree primary coa:apcmeDtI: the autcmoblle trmIpODdert the DteIma
UIeIIlbly. and the reader computer. The I1ItOIDObU, trIDIpoJIder. or til. isa smaJI, trIDImit IDCl
receiw device mouIl1ed in the automobile, typically on the wIDdsblo1d ... the c!rlwr',lide of
the wbid.. 1he llltelma IIICII1bly iI maUDtld dil'ectly aver 1be 1IDe oftrlfBc to be mcmitorecl.
with 0IlI1DtaDDI dedlclted to IICh llllll. The aDtImDa ...-nbly iI counected by cable to the
__computer, which can bllOCltlClIOlDl cIiItacIlway.

TbI molt IipiftClDt fIatura aftho mus AVI I)'I1Im Il'IliIted below:

• CommUlJieatiooa with VIblc1es....up to 160 kmph (100 mph) with I relilbility
of99.99% or better.

• Ability to diIcriminD bmwa tip ba wlUclel8pfttld by 60 em (21iet) or more,
thus provicUna 1aDe .,.ation.

• MultiJO-1II capIbWty; ODe all' can hlw multiple tip_ the I)'Item CID
aomm1lDlaate wi1h IIChUDlque111-

• Ability to ldeDtIiY motorayc:la traVtlinIlide-by"de.

• CaPtcitY to CODduet more thm 2200 trIDIaCtiOlll per baUl', per 1IDe.

• ComplilDoa with CIlifomia Code ofRepladODl, Title 21, Chapter 16, Articles 1
tbrouah 7.

.........._--. _ItT_......
1



1.... .,.altloatlona.

Tbe followiDl paraanpbs provide tecb:aica1lpeC1ficatiol1l for the TIRIS AVI 1)'1tom.

141. Vehlole Tran.ponder SpeCltlMtioM.

PhyIical dimeruioDl:

WIiPt

Vehicle MoUDtiq

POWIr Supply

AD!eM' R.et1ec1ive ApertUre ChaDp

NOD-AcdvatiOD IAwI

9.49 X8.74 X1.09 em.
(3.74 X3.44 X0.428 iD.)

16.44pn.
0.58 oz.

..
Wi1blD 76.2 em. (30 in.) ofveblcle
ceD1Ir liDe. 0rIm.u.d wlthm
30....of~doritlDtldon.

1DbnIl3.0 Volt baUery

Res cbaDae of45 =2 miniJD1llD cbale IDd
100 CfliJ mlXimum chqe with IpP1iod
modulation. .

BICbcaUermodulation by v.,m, tbI reflective
IpIItUre betwIID • Jdtadw state, iVpIIIIIDtlD•
• ttMatt" ad. DDlHlleadve...1......
• "Spa-. The dim bmatwill be PSIC.-. •
600 KHz tpICe ad • 1200 KHz mIrk, whb •
baud..01300 IcbpL AU fnqDacy toleraca
Ihallbt 10"-

T..-,oader1baIl....wt. tabjected to •
Ie1d....tba 500 mVIm:i: 1.5 dB 1PP1l1cl1t
915 MHz ooaw1niq MacbDIIIr~
moclWation Df _ atwn""'I"SW .. "0" J*Wm.
Acdvadcm IbI11 occur wIIhiD 33~.

TfIMPlBI"c IbII1 DOt be ICdvated by an appUed
8DIcl of'(. tbaIl500 mVIm ·1.5 dB.

TBD

Stcnp TIDJPIi....: -25· to -+I'. C
0peradJII Taparatare: ·25° to +70- C

c..-- ....- ..-. -."..-
:z



PbyIic.1 DimeDslom

Welaht

HouaiDI (ifapplicable)

IDputPower

Output Power

LIne Controller Imcrface

Mcmltor Port In1lllface

TBD

TBD

19·iDch lICk-mount. or
NEMA ItIDdard ICS 6-110.12 type 3 QUIt and
raID tiJht.

ll~VAC

+I~ Volta DC +\-0.$ Voltl" Amps.
·15 Volta DC +\-0.$ Volta. 2 Amps.

HlpIpOId Iaia1 cozmeotion;
TrInImittiDa It 600 ICbps
R.eceiviDa It 300 KbpI GD nvo chaNt.

RS-422A oJ*'ltiblIt 38,0400 bauct

RS-232C aperatlag It 19,200 baud

MTBF: 1000 In.
M'M1l: OJ In. (Excludiq ICCIU to UDit)

00 to 700 Cwithout hIater
~ to 10" C with heater

r...- ., -tf1_-
s



.1ExAs ....
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TIllIS 7915 AVI TAANSPOMJEII

• fULLY COMPLIANT WITH eM.TRANS SPEClACATION

• READWRi IE CAPABILRY
- fOUR fIl.ES. SIXTEEN BYTE'S EACH

• OPEIMTESATI1&i:,13-.z

• IIODILATED BACKSCATTER

• UPWARD IIIGRATAaE

• EIGHT YEAR 1MII ERY LFE

• SUPPORTS LAND DI9CRI.-IA11ON

• ENCRYP110N

• ERROR DE IECTION CODE - CRC-1&

• ORIENTATION INSENSI11VE

- ~ ~
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Asusual, crowdsat the m meet­
ing st:etched the capacty of the three
~cehotels, anc. %!'.any IVHS!!@S­
s10ns were packed. Next years meet­
Ing should pose lU\ even gru. LogiJ.
tical J'l'oblem for ':he TRB, Si."'lCe the
WashL'\gton Hilton wor.'~ be available,
and a:; act:vities will have to be
squeezed into ':heWashington Sheram
and the Omni Slloreham. Because
fewermeeling:oaxr.swlll beavaUable.
the length of the conference wlll be
extl!nded., running !rOIX'I Sunday aIter­
noon through Friday afternoon. Un­
dercurrentplans, eachTRB ccmunhtee
w'.ll be ~tricted to sporworing two
ses.1iOl'lS :next year.

That restricH.on struck marty at a
meeting of t"e 'TRB's 1VHS committee,
held during ~ amtual meeting, as
unjust and illogical. Growing interest
l1\ IVHS is J'IlllpoI'lsib!.e for much of the
ir.creased attendance at the III'Inual
meeting, silid one delegate. NWe
shouldn't cut out the new kid on the '
block,H he SolIid.

MFS Wins Contract
To Install Toll System
On California Bridges

Mq to....leIl coIection q •.
t.", on nIN CCIIfclmIa brtdv- and
Implement ETC. JyItam will *Id
HE1.P IagI GI..GI nRlS", I'IcIN
cal for system to~ opetQftng,
fOr teItI only. 'n fall or ...,....

MPS Network 'Thchnologl.e N)W

haa • aec:ond contract to supply an
e1ectronIc tol1. collecdon (ETC) syste1n
in Cali£omia. The OlNha, Neb. finn
beatOI.ItAmteeh Cap, and Lockheed
Il\fonnlllion MllIapD'IlfIt System.
(IMS) Ccr the chance lD lnslllla n_,
ln1eg!'alled tall ooll«tIan Iyttem on nine
bridget! operated. by the Calilornia
Deputment of 1iIIn8p01'1ltiOl\ (Cal-

ATTACHMENT B

ELECTRONIC

:rans). LUte the system it's inslaJling
Ol\ thepriYate1y~WMd State Route 91
overbu..lld 111 Ol.them California, !his
O1\e will eznploy aulomati.c vehicle
ldentUication (AVO tedlnology that
MIlS developed 1%\ a joint venture with
Texas Instrumenta' TlRIS diVlstoJl In
Att!eboro, Mal.. <... lMde IVHS, Feb.
1,1993).

The <mltraet for the AdYlUlc:edToll
Collection and AccowItinl!: System
(ATeAS> 01\ the niJle bridges l& werth
11I'I l!Itlmated $.'lO miDim, says 12\ an­
nouncemerttM1e..-cl!:lyMPS.Accord­
Ing to docw:MntsCaltrans made avail·
able to thepublic alter the conlnlc:twas
IN\CJImcecl, MFS' propolIII1listed a to-

Surface Systems Inc:. (SS~ North Am.rican
ROacl/Runwgy weezther InformQflon Syltems (AWlS) N.twork

SURFACE
SYSTEMS

INC. provIdes

. WeCltlMtr
Information
Systems and
Software

2A-Hour
·Toll·Flee
Support by ssr
Meteorologists

Real-Time
?avement
r:orocosts

Syslem Training
and Weather
I~Srl'\Jctlon

con, .aOO-328-seAN tQr PRIII"fOmIcdtan,
or write to SIJRI'AC6 SVSTIYIS, INC. (as!")
11'1:2 Uibum Pelf( ROI«, Sf. LcIM, NO 1$1...,.

Jruib NHS 'anuuy 17, 1994

QII·,UI)\ '>'
11 .... •• •.1"..,• .,.



;

Caltrans. The test wtlllast 60 days. Per
.the sya1eD\ to pus, It mUlt operate far
SO OOIlSeC1Jtive day. during that lime
without any problema, she sayll.

AslWNng all goes well thiI fall.
MIlS w!ll the:n install a CClDIplete Iyt­
., CI' the Carqui1lflz 'Brldge, also in

the Son FraDCisco Bay 1M. ~t in­
stallation should be completed by
MarcI\ 01 '95." MUIl'hy says.When the
CarqumeZi systml has been operating
for three Of four manthi. MFS will
CXlIJlpJeteillslallationan the BayBridge,
and alllO inltallsysllmlson theAntioch,
Martinez-Benicia and Richmond-6m

JWaelllftlgee. P\arlscall far thatphue
of the installatiOn to end In Octcber.
1995,

In a third phase. MFS will install
systems 0tI the SUI Mateo and
DumI:lartCIL Bridges, and OIl two !acili·
tiel in Southem ~ll£omia-VlnCll\t·

St. Thomu and San DiegooCoroMdo.
AmotodItwl\oopens an aa:ountwith
Callmls will be able to use the same
transponder to pay tol1I 01:\ all ZIin.
bridget.

9Ula! they usc the Mme tee:hrlol­
ogy. the AVI systems on the bridges
and on the SR-91 IDI1 tOad will be
interoperable. When the SR·91
overbuild it axnp1ete. 1£ II motorist

I with a Caltm'l5 bridge tag entE'rs that
mad. the AVI system there will read
the til!, In fad, the lntentoEt.."IeCal.trart!
FTC:starldard Is to malce all ETC facili­
tift within the stale interoperable. no
matter wllo supplies the technology.
While California tdl patrons won't
haw to lnstall multiple tags on their
dU'I, however, there's no guarantee
they won't Nve to open mere duln
OI'Ie aa:eunt if they fteque1'lt toll facili­
ties operated by~ than OI'I! au­
t:hority

teqUlreI that the DTC .fS'8Il\ mutt be
able to road the truIIpClIlderI thathave
been iJ1Slallad on CClINSIerdIl vehicles
as part of the HEll' progmm. These
tags ate lNlnufactute<l by Marl lV.
HELP uses AVI to allow preoclun<i
lru<:ks to bypass 8taIe weigh stadons
and ports of..try.

Since the HELP tagl me Izlsta1led
01'1 tM t:rueb' &cnt bumpers, rather
than on their w1nclshielda, MPS will
have tom.tala MeDIci NtofM!lINlas

in order to read them. "But we wm
provide a lfltem tIIat %WId. either:
Sierer says. Uke any other petroni a
truckingcompany wouldhawto open
an ao::ount wtth Call::rIN 1ft order to
use the HBLP lag to pey tol1I 01\ the
!m:dges.

Sierer wen't ay what..MIlS
mult take to allow ita Ii)'SIeIn 10 Aid
tags £rom more thm CIne lNIIUfae­
turer, or whether h!s aJmpII1\Y would
have to negotiate aJI agreement with

I Mark N. "We have several ways of
doing thal Wt have not worked thoee
out yet." he laYS.

"We woWd peer to have c0op­

eration hom Mark IV, since they are
the leader in the HELP teehJIology,'"
says Chatulripilak. "MIlS has been in
contaetwith theIn. Wewl1l continue to
work with the two wpp1im to make
sure we make the.)'IIa\ work."

SieNr poJnts out that only a few
thousand trucks currently tile the
HELP .-. mWl &action 01 the
hlmcl:reds of thousands of TIRJS lap
MFShopes to..n to CaltranIkrdlstli·
bu1iOn to lCU p&lI'Ol'Is. "Butlnany case,
that was part or their NqUest. aJld ""
will provide a sy&len."

An ""mitill ...-.ion" of 'nRIS 915
c:urrerltly Is undergotng faetoty tests.
and MFS hall demonstrated it to

Caltrans. SIerer 11)'$. This fall, MF5 !s
scheduled to have a dtmOl'lllfttton
system operatirlg on four or the 20 toll
lanes on the SIll Franc:iIco-Oakl
Bay Bridge.

During that tat, only stlte-owned
vehicles will UII the ETC syslieal, says
Usa Murphy, a public affairs officer at

"We will provide
Q~sttmthQt

reads either."

thing but the toll booths themselves.
SlI)" Howard SieM!, vice president of
busineM develapmentatMF5 Netwak
Technologies. The AVI system is the
TIRJS 915 (namQ(j for the radlo f:oe.
quency at which it operate)---e. sys­
tem developed to meet the standards
Caltrans has set for non-stop ETC
t:1u'ot:Ighout the state. TlRIS star1ds (or
Texas Instruments Registration and
Idl!l'\tification Syst>em.

MFSrecelved thecontrllct because
It ICOI'ed. lUgher than its COQ'\~titersm
a two-part evaluation. says Sor.'tpol
Olatwlriplt8k, project manager rOt' the
e!ectronlc toll collection CETO systen'.
at Caltrana in Sacnmel'lto. Proposab
were first evaluated on their teeh:lical
merits; then, cost proposa1& were un·
sealed and scored. The tec.'''Inical and
coet evaiuatiOl:\s each accounred for 50
pen:ent of a proposal's score.

DaIlas-Ouecl.Am.teehpropoaed 11$
Intellitag 2000 sy¥teIn, which was de­
signed in !'eS?>E'5e to Caltnns' ETC .
standard (see Inside IVH5. Sept. 13,. i

1993).1.<x:kheed,based in T=ecl<, N.Jv
proposed technology from Mark IV
NHS. Mark IV is not kr.own to Nve
developed a system t.\at compliesv.i.th
the Caltranll spec, but Loclcheed pro­
JXlIIl!d that Mark IV would produce
one au and wheEl we~ awert!ed
the contract," Chatusrlpitak says.

AYI technology fromMark IV w1ll,
however. have a role ro play Ol', the
Caltrans bric.ges. The ATCAS COl\t!a(t

IlLl syll8lJl alit r:I. approximately 538.7
D'Iilllon.1..oc:khHd'sproposed cost was
approximately $40 millio:'!. and
Amteeh's was approxitrately 541.1
million. according to the same set of
doc:uments.

"MFS will be prov.Idlng a com­
plete replacement to the existirlg toll
collection system"-virtually every-

[NUll IVH5 Jewry 17. 1994



ETC vendor AT/Ccrrnm, which
disa~s with the approach behind

the Caltnms spec, is using the bridge
contract award as an occasion to criti­
cize the ideaofcentrali2.edaccounting.
AT /Comm's system maintains the
customer's acoount on the transpon­
deritself, rather than in a cen'nl com­
puter.

MFS' winning bid works out to
mOle than $425.000 per lane, says ATI
Comm in a stateme1'lt published this
month. John 'Rourke, vice president of
salesand marketingattheMarblehead,
Mass. finn, contrasts this with the ap­
proximately $15 million (or about
$58..000 per lane) his company charged
to install its ETC system on 26 lanes of
the Illinois Tollway (SEe Inside NBS,
Nov. 22, 1993). It should be noted,
however, that AT/Comm's price re­
flects its work as a subcontractor in­
stalling only arl. ETC system for Illi­
nois, not a prime contractor replacing
an entire toll collection system.

SAte "Right On Track"
For End of Year Finish
To Orlando Toll Project

FtnoI fc:Ictory dernoftlhallon or In"·
graMd tall cofI«lIOn..,...." IIated
for end of thll month. OOCtA ... to
.tart edlecttng toIII eIectronlcanV In
May. SAle c:DIndClnI uItJatcnIc v..
hlcle..paratIon ayMm for mOAt

cOl1lV light cu1aIn.

Having surYived scme major set­
backs, officials at the Orlando-Orange
County Expressway Authority
(OOCEA)now say they'teOl schedule
tofinish implement1ng theirintegrated
toll collection system by the end 01 this
year.SdenoeAppUcatkms IntematiONl
Corp. (SAIC) is installing the sys1lem,
which includes electmnic ton collec­
tion (ETC) equipment from Mark IV
IVHS in Missiasauga, Ont.

"We lUlven't chaz\ged our sched­
ule one bit from the last one we did,"
says Harold Worrall, the OOCEA's
executive director. SAle'8 orlgmal $8.8

million contract called for it to finish
the job by July of last year. That date
was later moved to September of 1993,
but in late 1992 it became dear that
SAle needed a major extension. The
two parties t'e-negotiated the contract
and established a new schedule, with
several intermediate deadliJlea and
performance gOG1& (see InsitU NHS,
Feb. IS, l!i)93).

"Without exception, every mile­
stone hasbeenachieved on or aheadof
schedule. We're right on track," says
Ed Davidson, director of programs for
SAle's transportation division in San
Diego.

sAle installed an intermediate
ve:rs1on oi its system, without elec­
tronic tolls, in time to open the
OOCEA's new GreenWay Southern
Connector lastJuly. It haulsoinstal1ed

DEPARTMENT OF TRANSPORTATION
TECHNICAL SERVICES DIVISION

The Minnesota Departmem Of Transportation is requesting proposals for providing support
services for the Minnesota Guidestar Intelligent Vehicle Highway systems (lVHS) Program. it
is anticipated that multiple Master contracts will be awarded. The contracts are e)(peeted to
begin on or after February 14, 1994 and continue for three (3) years.

To obtain a copy of the Request for Proposal, request in writing or in person from
Mr. Don Olson
Minnesota Department of AdministratIon
112 Administration Building
50 Sherburne Avenue
St. Paul, Minnesota 55155
Phone (612) 296-3771 • Fax (612) 297-3996

Request for Proposal will be available through the due date. All proposals must be received
at the above address no later than 3:00 pm, February 14, 1994 (due date).

This reQuest does not obligate the state of Minnesota Department of Transportation to
complete the work contemplated In this notice, and the department reserves the right to cancel
this solicitation. All expenses lncurred ln responding to this notice shall be borne by the
responder.

Inside IVHS January 17, 1994 1


